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Description 

This  invention  relates  to  a  connector  for  use  in 
establishing  an  interconnection  to  surface  pads  ad- 
jacent  the  edge  of  a  circuit  panel  substrate  upon 
insertion  of  the  substrate  edgewise  into  the  con- 
nector  and  more  particularly  relates  to  a  connector 
employing  edge  stamped  terminals. 

Single  in-line  memory  modules  represent  a 
high  density  single  in-line  package  for  electronic 
components  such  as  dynamic  random  access 
memory  integrated  circuit  components.  A  plurality 
of  these  components  can  be  mounted  in  line  on  a 
circuit  panel  whose  height  is  little  more  than  the 
length  of  the  components  themselves.  The  circuit 
panels  can  in  turn  be  mounted  on  a  printed  circuit 
board  daughter  card  which  can  then  be  mounted 
on  a  printed  circuit  mother  card.  The  spacing  be- 
tween  adjacent  daughter  boards  would  then  need 
to  be  only  slightly  greater  than  the  height  of  the 
individual  circuit  panels  or  single  in-line  memory 
modules.  One  approach  for  mounting  single  in-line 
memory  modules  on  a  daughter  board  would  be  to 
employ  plug  in  leads  adjacent  one  edge  of  the 
circuit  panel.  These  plug  in  leads  can  then  be 
connected  to  conventional  printed  circuit  board 
contacts  such  as  miniature  spring  sockets.  Min- 
iature  spring  sockets  of  this  type  are  shown  gen- 
erally  in  U.S.  Patent  4,072,376.  Of  course,  individ- 
ual  miniature  spring  sockets  would  be  linearly 
aligned  in  order  to  accept  plug  in  contacts  on  the 
edge  of  the  circuit  panel.  Conventional  single  in- 
line  edge  clips  can  also  be  employed. 

In  addition  to  modules  having  plug  in  leads  on 
the  edge  of  the  circuit  panel,  a  plug  in  circuit  panel 
having  surface  pads  on  the  surface  of  the  panel 
substrate  extending  adjacent  the  edge  of  the  panel 
can  also  be  employed.  These  modules  can  then  be 
inserted  into  sockets  having  contacts  aligned  to 
establish  a  spring  biased  engagement  with  the 
pads  on  opposite  surfaces  of  the  circuit  panel 
substrate.  Conventional  modules  having  adjacent 
pads  spaced  apart  on  centerlines  of  0.254  cm 
(0.100  inch)  are  commonly  employed.  A  single  in- 
line  memory  module  socket  suitable  for  use  with 
such  conventional  centerline  spacings  is  disclosed 
in  U.S.  Patent  4,557,548;  U.S.  Patent  4,558,912; 
and  U.S.  Patent  Application  Serial  No.  800,181  filed 
November  20,  1985.  That  connector  employs 
stamped  and  formed  terminals  to  establish  a  spring 
biased  contact  with  the  surface  pad  portions  of 
traces  on  the  module  circuit  panels. 

Another  socket  used  with  single  in-line  memory 
module  circuit  panels  having  surface  pads  adjacent 
the  edges  is  disclosed  in  U.S.  Patent  4,575,172. 
That  connector  employs  a  C-shaped  spring  contact 
which  is  stamped  and  integrally  formed  from  a 
resilient  electrical  conductive  metallic  material, 

such  as  a  strip  of  beryltium  copper  having  a  thick- 
ness  of  approximately  0.0381  cm  (0.015  inch).  To 
establish  contact  between  the  terminal  and  surface 
pads  on  a  circuit  panel,  the  surface  panel  must  first 

5  be  inserted  between  the  ends  of  the  C-shaped 
member  without  applying  force  to  the  spring  termi- 
nal  and  then  rotated  into  position.  The  contact 
points  engaging  opposite  sides  of  the  circuit  panel 
are  offset,  thus  requiring  a  separate  latch  on  the 

io  housing  to  hold  the  circuit  panel  in  place.  Since  a 
large  number  of  contacts  are  employed  on  a  circuit 
panel  having  a  relatively  high  aspect  ratio,  this 
configuration  stresses  the  circuit  panel  itself.  Over 
time,  this  stress  may  result  in  significant  warpage 

75  and  damage  to  the  component  to  circuit  panel 
interconnection  and  to  the  socket  to  circuit  panel 
interconnection.  U.  S.  Patent  4,577,922  discloses  a 
similar  contact  in  which  a  dielectric  layer  is  depos- 
ited  on  the  terminals  themselves  in  an  effort  to 

20  obtain  a  closer  spacing  between  adjacent  termi- 
nals. 

An  embodiment  of  the  present  invention  em- 
ploys  terminals  edge  stamped  from  a  metal  blank 
so  that  the  terminals  can  be  positioned  on  center- 

25  line  spacings  significantly  less  than  those  obtained 
using  the  configuration  of  U.S.  Patent  4,558,912. 
Furthermore,  the  embodiment  employs  terminals 
which  permit  insertion  of  the  circuit  panels  into  the 
socket  with  a  relatively  low  insertion  force.  The  fact 

30  that  the  insertion  force  is  not  equal  to  zero  is  an 
advantage  because  the  surface  pads  on  the  circuit 
panels  are  wiped  during  insertion,  thus  removing 
contaminates  and  corrosion  from  the  surface  pads. 
This  wiping  action  promotes  establishment  of  a 

35  sound  and  reliable  electrical  interconnection. 
The  electrical  connector  disclosed  herein  is  for 

use  in  establishing  contact  with  traces  on  a  circuit 
panel,  such  as  a  printed  circuit  board,  or  a  panel 
used  on  a  single  in-line  memory  module.  This 

40  connector  comprises  an  insulative  housing  having  a 
plurality  of  terminals  positioned  within  cavities  in 
the  housing.  These  terminal  open  onto  an  upper 
surface  of  the  insulative  housing  and  a  circuit  panel 
can  be  inserted  edgewise  into  the  connector  so 

45  that  the  terminals  engage  the  surface  pad  portions 
of  traces  on  the  circuit  panel.  In  the  preferred 
embodiment  of  this  invention,  the  individual  termi- 
nals  are  edge  stamped  from  a  spring  metal  blank. 
The  individual  terminals  of  the  preferred  embodi- 

50  ment  of  the  invention  have  opposed  cantilever 
beams  extending  from  an  intermediate  base.  The 
terminals  can  be  inserted  into  the  cavities  in  the 
insulative  housing  from  the  top.  The  terminals  are 
retained  in  the  housing  by  a  protuberance  in  each 

55  cavity.  During  insertion  of  the  terminals,  the  inter- 
mediate  base  is  bowed  or  deflected  normal  to  the 
plane  of  the  terminal  to  pass  over  this  protuberance 
and  subsequently  snaps  back  into  the  plane  of  the 
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contact  after  passing  over  this  protuberance.  The 
terminals  can  be  inserted  into  the  cavities  by  the 
use  of  an  insertion  tool  which  engages  the  free 
ends  of  insertion  arms  extending  upwardly  from  the 
base  on  the  ends  of  each  terminal.  During  inser- 
tion,  the  intermediate  base  and  portions  of  the 
insertion  arm  engage  ribs  located  at  the  lateral 
ends  of  the  cavities  on  an  opposite  wall  of  the 
housing  from  the  central  retaining  protuberance. 
These  ribs  serve  to  maintain  the  terminals  at  a 
precise  position  within  the  housing  after  insertion. 

There  is  disclosed  in  US-A-3  601  775  an  elec- 
trical  connector  for  use  in  establishing  electrical 
contact  with  traces  on  a  circuit  panel  comprising  an 
insulative  housing  having  a  centrally  disposed  cir- 
cuit  panel  receiving  slot,  opening  on  an  upper  face, 
and  a  plurality  of  cavities  opening  on  an  upper  face 
and  defined  by  spaced  apart  walls,  each  cavity 
extending  transversely  across  the  circuit  panel  re- 
ceiving  slot  and  by  a  plurality  of  terminals  disposed 
in  the  cavities,  each  terminal  having  a  pair  of 
oppositely  facing  cantilever  beams  extending  out- 
wardly  from  a  base,  each  bean  being  inwardly 
reversely  curved  at  its  upper  end  to  form  a  ramp 
edge  extending  downwardly  at  a  shallow  angle  and 
adjoining  a  radiused  edge  crown  at  the  innermost 
projection  of  each  cantilever  beam,  each  radiused 
edge  crown  and  a  portion  of  each  ramp  edge 
extending  into  the  slot  when  the  cantilever  beams 
are  undeflected,  whereby  each  beam  is  stressed 
upon  insertion  of  a  circuit  panel  between  the  can- 
tilever  beams. 

For  the  reduction  of  in-line-spacing  of  the  ter- 
minals,  an  electrical  connector  according  to  the 
present  invention  is  characterised  in  that  a  protu- 
berance  extends  from  a  first  one  of  the  walls  into 
each  cavity  and  ribs  disposed  laterally  of  the  protu- 
berance  extend  from  a  second  one  of  the  walls 
opposite  to  the  first  one  of  the  walls  from  which  the 
protuberance  extends,  the  ends  of  the  base  being 
between  the  ribs  and  the  first  one  of  the  walls. 

An  embodiment  of  the  present  invention  will 
now  be  described  by  way  of  example  with  refer- 
ence  to  the  accompanying  drawings,  in  which: 

Figure  1  is  a  perspective  view  of  a  connector,  in 
which  portions  of  the  connector  are  broken  away 
to  show  the  configuration  of  individual  terminals 
located  in  the  multicontact  housings. 
Figure  2  is  a  perspective  view  in  which  portions 
of  the  housing  are  broken  away  to  show  the 
various  stages  of  terminal  insertion  into  the 
housing. 
Figure  3  is  a  plan  view  of  a  portion  of  the  central 
body  of  the  insulative  connector  showing  a  pair 
of  side  by  side  terminal  receiving  cavities. 
Figure  4  is  a  view  similar  to  Figure  3  showing 
the  terminals  in  place  within  the  individual  cav- 
ities. 

Figure  5  is  a  sectional  view  taken  along  sections 
5-5  showing  the  terminal  in  section  located  with- 
in  a  housing  cavity. 
Figure  6  is  a  view  of  the  edge  stamped  contact 

5  terminals  located  on  a  integral  carrier  strip. 
Figure  7  is  a  perspective  view,  partially  in  sec- 
tion  showing  the  initial  engagement  of  a  circuit 
panel  with  shallow  ramp  surfaces  on  opposed 
cantilever  beams  of  the  terminal. 

io  Figure  8  is  a  view  similar  to  Figure  7  showing  a 
fully  inserted  circuit  panel  assembly. 
Figure  9  is  a  view,  in  the  opposite  direction  from 
Figures  7  and  8,  illustrating,  in  exaggerated 
form,  the  progressive  extraction  or  peeling  of  the 

is  circuit  panel. 
The  preferred  embodiment  of  this  invention 

comprises  a  socket  or  electrical  connector  2  for 
use  in  establishing  electrical  contact  with  traces  on 
a  single  in-line  memory  module.  A  single  in-line 

20  memory  module  is  a  high  density  assembly  having 
components  such  as  memory  chips  mounted  on  a 
circuit  panel.  The  terminal  10  and  socket  2  are 
suitable  for  establishing  contact  with  traces  having 
centerline  spacings  on  the  order  of  0.127  cm 

25  (0.050  inch)  or  less.  A  typical  embodiment  could 
have  sixty-four  terminals  10  positioned  side  by  side 
in  an  insulative  housing  4.  These  terminals  10  can 
establish  electrical  contact  with  contact  pads  on 
both  sides  of  a  circuit  panel  substrate.  These  termi- 

30  nals  can  also  be  employed  with  circuit  panels  with 
traces  located  on  only  one  side.  The  terminals  10 
when  mounted  in  socket  housings  4  are  connected 
to  a  printed  circuit  board  in  a  conventional  fashion. 
The  single  in-line  memory  modules  can  then  be 

35  inserted  edgewise  into  the  sockets  2.  Terminals  10 
allow  a  low  insertion  force  interconnection  on  close- 
ly  spaced  centerlines. 

Each  terminal  10  is  edge  stamped  from  a 
spring  metal  blank.  The  final  configuration  of  each 

40  terminal  is  thus  defined  by  a  stamping  operation 
and  the  terminal  need  not  be  subsequently  formed 
into  a  contact  shape.  The  width  of  each  terminal  is 
equal  to  the  thickness  of  the  blank  stock  thus 
allowing  the  terminals  to  be  positioned  on  closely 

45  spaced  centerlines.  The  preferred  embodiment  of 
terminals  10  are  stamped  from  a  spring  metal  such 
as  phosphor  bronze.  Other  conventional  spring 
metals  such  as  beryllium  copper  can  also  be  em- 
ployed.  In  the  preferred  embodiment  of  this  inven- 

50  tion,  the  terminals  10  are  stamped  from  a  phosphor 
bronze  blank  stock  having  a  thickness  of  0.03048 
cm  (0.012  inch). 

Each  terminal  10  comprises  a  pair  of  opposed 
cantilever  beams  12,  12'  extending  upwardly  from 

55  a  base  14.  A  pair  of  insertion  arms  16,  16'  also 
extend  from  the  base  14  laterally  beyond  the  inter- 
section  of  each  cantilever  beam  12,  12'  with  the 
base  14.  A  lead  18  extends  downwardly  from  the 
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base  14.  In  the  preferred  embodiment  of  this  inven- 
tion,  the  lead  18  comprises  a  through-hole  lead 
suitable  for  soldered  interconnection  to  a  printed 
circuit  board.  Lead  18,  however,  could  comprise  a 
press  fit  lead  suitable  for  a  solderless  interconnec- 
tion  to  a  plated  through-hole  on  a  printed  circuit 
board  or  a  surface  mount  lead.  Lead  18  is  offset 
from  the  center  of  the  base  14.  The  centerline  of 
lead  18  intersects  base  14  at  a  point  just  slightly 
beyond  the  intersection  of  the  centerline  of  the 
cantilever  beam  with  the  base  14. 

Each  cantilever  beam  comprises  a  first  leg  20, 
20'  extending  upwardly  from  the  base  14  and  a 
shorter  second  leg  22,  22'  extending  downwardly 
from  the  upper  end  of  the  cantilever  beams  12  and 
12'.  The  first  legs  20,  20'  are  inclined  relative  to  the 
base  14  and  diverge  laterally  from  the  base  to  the 
upper  end  of  the  first  legs  20,  20'.  The  first  legs  20, 
20'  are  joined  to  corresponding  second  legs  22,  22' 
at  the  upper  end  by  curved  transition  sections  24, 
24'  so  that  each  cantilever  beam  is  inwardly  re- 
versely  curved  at  its  upper  end.  The  second  legs 
22,  22'  extend  downwardly  and  are  generally  par- 
allel  to  the  upwardly  extending  first  legs  20,  20'. 
Both  first  and  second  beams  are  generally  the 
same  width,  except  for  a  tapered  section  imme- 
diately  adjacent  the  intersection  of  the  first  legs  20, 
20'  with  the  base  14. 

The  second  legs  22,  22'  project  inwardly  to- 
wards  each  other  from  the  first  legs  20,  20'.  A  flat 
inner  edge  26,  26',  extending  downwardly  from  the 
curved  transition  portion  24,  24',  forms  a  shallow 
ramp  edge  on  each  cantilever  beam  12,  12'.  These 
ramp  edges  26,  26'  extend  at  a  shallow  acute 
angle  relative  to  a  vertical  axis  perpendicular  to  the 
base  14.  The  flat  ramp  edges  26,  26'  join  a  radius- 
ed  contact  crown  surface  30,  30'  at  the  lower  end 
of  the  ramp  sections.  The  radiused  contact  crown 
surfaces  30,  30'  are  the  innermost  sections  of  the 
respective  contact  arms  and  the  cantilever  beams 
12,  12'  are  closer  together  at  the  radiused  contact 
crowns  30,  30'  than  at  any  other  point.  In  the 
preferred  embodiment  of  the  invention,  the  radius- 
ed  contact  crown  surfaces  30,  30'  are  at  the  same 
height  above  the  base  14.  Lower  lead  sections  28, 
28'  extend  from  the  radiused  contact  crown  30,  30' 
and  diverge  towards  the  ends  of  each  cantilever 
beam. 

Base  14  is  generally  straight  and  has  an  inter- 
mediate  section  32  between  the  opposed  cantilever 
beams  12,  12'.  Cantilever  beams  12,  12'  and  the 
intermediate  base  section  32  form  a  wrap  around 
member  engaging  the  opposite  sides  of  a  substrate 
inserted  edgewise  between  the  cantilever  beams 
12,  12'.  The  base  14  also  includes  laterally  projec- 
ting  sections  34,  34'.  Insertion  arms  16,  16'  extend 
upwardly  from  the  laterally  projecting  base  sections 
34,  34'.  In  the  preferred  embodiment  of  this  inven- 

tion,  an  insertion  arm  16,  16'  is  therefore  located 
laterally  beyond  each  cantilever  beam  12,  12'.  The 
insertion  arms  16,  16'  are  generally  parallel  to  the 
first  cantilever  beam  legs  20,  20'  to  which  they  are 

5  most  closely  adjacent.  Cantilever  beams  12,  12' 
are  thus  located  inwardly  of  the  insertion  arms  16, 
16'  with  the  first  cantilever  beam  legs  20,  20'  being 
between  the  insertion  arm  16,  16'  and  the  second 
cantilever  beam  legs  22,  22'.  Each  insertion  arm 

io  16,  16'  has  an  upper  free  end  36,  36'.  In  the 
preferred  embodiment  of  this  invention,  the  inser- 
tion  arms  16,  16'  extend  upwardly  to  a  point  at 
which  the  free  ends  36,  36'  are  above  the  radiused 
contact  crown  surfaces  30,  30'.  Insertion  arm  free 

is  ends  36,  36'  are  also  laterally  beyond  the  out- 
ermost  portion  of  cantilever  beams  12,  12'  and  the 
insertion  arm  free  ends  36,  36'  are  unobstructed 
when  the  terminal  10  is  viewed  from  above. 

Figure  6  shows  that  a  plurality  of  terminals  10a, 
20  10b  can  be  continuously  stamped  on  a  flat  blank 

which  forms  not  only  the  terminal  but  a  suitable 
carrier  strip  38.  Carrier  strip  38  has  spaced  apart 
holes  40  which  permit  the  carrier  strip  to  be  fed.  A 
web  42  extends  from  the  carrier  strip  and  is  con- 

25  nected  to  a  section  44  between  adjacent  terminals 
10a,  10b.  Section  44  is  generally  in  line  with  the 
base  14  of  each  terminal  10a,  10b  and  section  44 
will  be  removed  to  separate  terminal  10a  from 
terminal  10b  and  separate  both  terminals  from  the 

30  carrier  strip  38. 
Cantilever  beams  12,  12'  are  free  to  deflect 

independently  of  insertion  arms  16,  16'.  Upon  the 
application  of  a  force  to  the  radiused  contact  sur- 
faces  30,  30'  the  beams  will  be  deflectable  laterally 

35  outwardly  with  the  primary  stress  in  the  terminal 
being  in  the  plane  of  the  edge  stamped  blank. 
Shear  stresses  will  be  developed  in  cantilever 
beams  12,  12'  and  in  the  intermediate  base  section 
32.  The  shear  stresses  in  the  intermediate  base 

40  section  32  will  be  greater  than  stresses  in  the 
laterally  projecting  base  sections  34,  34'.  There- 
fore,  the  insertion  arms  16,  16'  and  the  lead  18  will 
generally  be  attached  to  the  base  in  areas  where 
the  shear  stress  due  to  deflection  of  the  cantilever 

45  beams  will  not  be  significant. 
The  dielectric  housing  4  depicted  herein  can 

be  constructed  of  a  conventional  engineering  plas- 
tic  material  suitable  for  use  with  electrical  connec- 
tors.  The  housing  4  consists  of  a  central  body 

50  portion  6  extending  between  upright  latching 
guides  8.  Housing  4  is  suitable  for  receiving  a 
panel  or  printed  circuit  board  inserted  edgewise 
into  the  housing  and  provides  means  for  position- 
ing  terminals  10  opening  onto  the  upper  surface  of 

55  the  central  body  6. 
The  body  6  has  a  plurality  of  terminal  receiving 

cavities  50  located  side  by  side  extending  from  one 
latching  guide  8  to  the  opposite  latching  guide  8'. 

4 
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Each  cavity  50  is  open-ended  along  the  upper 
surface  48  of  the  body  6.  Each  cavity  is  defined  by 
parallel  cavity  walls  52  and  endwalls  54.  Each 
cavity  has  a  floor  56  having  a  bottom  surface  57. 
The  cavities  50  extend  transversely  and  across  a 
central  slot  60.  The  central  portion  of  each  of  the 
walls  54  is  cut  out  to  define  slot  60.  The  cut  out 
portions  of  walls  54  are  defined  by  inwardly  facing 
opposed  wall  edges  62  and  a  slot  shelf  64  defining 
the  lower  surface  of  the  slot.  The  slot  shelf  64  is 
spaced  above  the  bottom  surface  57  of  cavities  50 
and  the  walls  52  are  continuous  beneath  the  slot 
shelf  64.  The  portion  of  walls  52  flanking  the  cen- 
tral  slot  60  comprise  wall  partitions  53,  53'  which 
extend  upwardly  on  opposite  sides  of  slot  60. 

One  wall  defining  a  cavity  50  has  a  centrally 
located  protuberance  66  extending  outwardly  from 
the  wall  below  the  slot  shelf  64.  Protuberance  66 
has  an  inclined  upper  surface  68  and  a  lower 
shoulder  70  which  is  generally  perpendicular  to  the 
wall  from  which  the  protuberance  extends.  Each 
protuberance  66  is  spaced  from  the  opposite  cavity 
wall  by  a  distance  at  least  equal  to  the  thickness  of 
terminals  10.  A  pair  of  ribs  76,  76'  are  located  at 
the  ends  of  the  opposite  walls  defining  each  cavity 
50.  These  ribs  76,  76'  are  positioned  transversely 
beyond  the  protuberance  66  on  opposite  sides  of 
slot  60.  Each  cavity  50  has  two  holes  extending 
through  the  cavity  floor  56.  A  centrally  located 
access  hole  72  is  located  immediately  below  the 
protuberance  66  and  provides  access  for  a  core 
pin  used  to  define  the  protuberance  66  when  the 
housing  is  molded.  Hole  72  also  permits  drainage 
of  fluids  which  may  accumulate  in  the  socket.  A 
lead  hole  74  is  offset  from  the  central  hole  72  and 
lead  holes  74  in  adjacent  cavities  50  are  located  on 
opposite  sides  of  the  central  access  hole  72. 

Latch  guides  8,  8'  located  on  opposite  ends  of 
the  central  body  6  each  extend  upwardly  from  the 
upper  surface  48  of  the  body  6.  The  latch  guides  8, 
8'  each  have  a  guide  slot  78,  78'  extending  to  the 
upper  surface  thereof.  Guide  slot  78,  78'  are 
aligned  with  the  central  slot  60  located  in  the  body 
6.  A  deflectable  latch  arm  80,  80'  extends  upwardly 
along  one  side  of  each  of  the  guide  slots  78,  78'. 
Latch  arms  80,  80'  are  integrally  formed  on  the 
housing  4.  Each  latch  arm  80,  80'  has  a  dowel  82, 
82'  located  at  its  upper  end.  The  latch  arms  80,  80' 
are  spaced  from  a  recessed  stop  surface  84,  84' 
which  extends  from  the  base  of  the  latch  arm  80, 
80'  to  the  upper  surface  of  the  latching  guides  8, 
8'.  The  latching  guides  8,  8'  and  the  latch  arms  80, 
80'  are  more  fully  described  in  U.S.  Patent  Applica- 
tion  Serial  No  800,181  filed  November  20,  1985. 

Terminals  10  located  within  cavities  50  are 
positioned  in  parallel  side-by-side  relationship. 
Since  the  terminals  are  edge  stamped  from  a  blank 
metal  sheet,  the  terminals  can  be  closely  spaced. 

The  cavities  50  of  the  multicontact  insulative  hous- 
ing  4  are  also  relatively  thin  to  permit  close  spac- 
ing  between  adjacent  contacts.  In  the  preferred 
embodiment  of  this  invention,  contacts  can  be 

5  spaced  apart  on  centerlines  of  0.127  cm  (0.050 
inch).  Closer  spacings  are  possible. 

Terminals  10  are  assembled  into  the  body  6  of 
connector  2  by  inserting  the  individual  terminals 
into  cavities  50  from  above.  Top  loading  of  individ- 

io  ual  terminals  is  shown  descriptively  in  Figure  2. 
Individual  terminals  are  first  aligned  with  the  appro- 
priate  cavity  50  with  the  leads  18  aligned  with  the 
staggered  lead  holes  74.  Since  the  leads  18  are 
offset  from  the  centerline  of  the  terminals,  the 

is  individual  terminals  10  can  be  simply  reversed  to 
align  leads  18  with  the  staggered  holes  74  in 
adjacent  cavities.  In  this  manner,  adjacent  terminals 
with  staggered  leads  can  each  have  the  same 
geometry. 

20  An  insertion  tool,  represented  by  the  insertion 
head  90,  can  then  be  used  to  fully  insert  terminals 
10  into  cavities  50.  Each  insertion  tool  90  has 
downwardly  projecting  rams  92,  92'  at  opposite 
ends.  These  rams  92,  92'  are  spaced  apart  by  a 

25  sufficient  distance  such  that  the  rams  92,  92'  will 
engage  the  free  ends  36,  36'  of  the  insertion  arms 
16,  16'.  Since  the  free  ends  36,  36'  are  spaced 
upward  from  the  terminal  base  14,  the  insertion  tool 
90  and  rams  92,  92'  need  not  be  inserted  into 

30  cavities  50,  to  a  significant  depth.  In  the  preferred 
embodiment  of  this  invention,  the  insertion  arm  free 
ends  36,  36'  extend  above  the  radiused  contact 
crown  edges  30,  30'. 

The  clearance  between  the  ribs  76,  76'  and  the 
35  opposite  wall  of  individual  cavities  50  is  sufficient  to 

receive  the  outermost  portions  of  the  laterally  pro- 
jecting  base  sections,  34,  34'  and  the  insertion 
arms  16,  16'.  The  intermediate  base  section  32, 
however,  engages  the  inclined  upper  surface  68  of 

40  the  protuberance  66  which  extends  from  the  cavity 
wall  52  opposite  from  the  wall  on  which  ribs  76,  76' 
are  located.  As  insertion  tool  90  forces  the  individ- 
ual  terminals  10  downward,  the  terminal  is  flexed 
causing  the  intermediate  base  section  32  to  be 

45  bowed  outwardly  as  this  portion  of  the  terminal 
passes  over  the  protuberance  66.  Continued  down- 
ward  movement  of  the  terminals  10  brings  the 
intermediate  base  section  32  of  terminals  10  to  a 
position  below  the  protuberance  66.  The  flat  lower 

50  shoulder  70  of  each  protuberance  66  is  spaced 
upwardly  from  the  bottom  surface  57  of  the  cavity 
54  by  a  distance  at  least  equal  to  the  height  of  the 
intermediate  terminal  base  section  32.  Therefore, 
when  the  individual  terminals  have  been  fully  in- 

55  serted,  the  intermediate  base  section  32  can  snap 
back  below  the  protuberance  66  and  will  be  posi- 
tioned  between  the  flat  lower  shoulder  70  and  the 
bottom  surface  57  of  the  cavity  floor  56.  The  inter- 

5 
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mediate  base  section  32,  which  forms  an  active 
part  of  the  deflectable  wrap-around  contact,  thus 
remains  free  to  deflect  when  the  terminal  10  is 
stressed.  If  a  lance  or  other  retention  member  were 
formed  on  intermediate  base  section  32,  proper 
deflection  of  the  wrap-around  contact  could  be 
restricted.  Individual  terminals  10,  inserted  from 
above,  will  thus  be  held  firmly  in  position  within 
cavities  50.  Since  the  leads  18  are  offset,  the 
terminals  can  simply  be  reversed  upon  assembly 
for  a  staggered  lead  configuration.  Access  hole  72 
permits  inspection  to  determine  if  intermediate 
base  section  32  has  snapped  into  place  below 
protuberance  66. 

The  connector  2  can  comprise  a  socket  for 
connecting  a  circuit  panel  100  to  a  printed  circuit 
board  110.  In  the  preferred  embodiment  of  this 
invention,  the  circuit  panels  100  comprise  one  ele- 
ment  of  a  module  such  as  a  single  in-line  memory 
module  containing  a  plurality  of  active  components 
such  as  dynamic  RAMs  on  the  circuit  panel.  Single 
in-line  memory  modules  provide  a  space  saving 
package  for  increasing  the  memory  capacity  which 
can  be  mounted  onto  a  printed  circuit  board.  The 
socket  connector  2  depicted  herein  comprises  a 
convenient  means  of  interconnecting  single  in-line 
memory  modules  to  a  daughter  board.  Housings  4 
containing  terminals  10  with  through-hole  leads  18 
can  be  wave  soldered  to  printed  circuit  board 
daughter  cards  110.  Single  in-line  memory  mod- 
ules  can  then  be  plugged  into  the  socket  connec- 
tors. 

In  the  preferred  embodiment  of  this  invention, 
the  circuit  panel  100  comprises  a  small  printed 
circuit  board  substrate  102  on  which  the  memory 
components  104  are  mounted.  This  hybrid  printed 
circuit  board  has  traces  106  leading  to  the  intercon- 
nection  with  the  components  104.  These  traces 
106  terminate  in  contact  pads  located  on  opposite 
sides  at  one  edge  of  the  substrate  102.  In  the 
preferred  embodiment  of  this  invention,  the  contact 
pads  are  spaced,  such  that  their  centerlines  are 
spaced  apart  by  a  distance  of  0.127  cm  (0.050 
inch).  Thus,  a  large  number  of  contact  positions  will 
be  present  on  each  circuit  panel  module.  For  ex- 
ample,  sixty-four  position  modules  having  center- 
lines  spaced  apart  by  a  distance  of  0.127  cm 
(0.050  inch)  could  be  employed  with  the  socket 
connector  of  this  invention.  Although  the  preferred 
embodiment  is  intended  to  mate  with  contact  pads 
108  on  opposite  sides  of  the  circuit  panel  100,  it 
should  be  understood  that  suitable  contact  could 
be  established  with  a  single  side. 

It  will  be  appreciated  that  the  amount  of  con- 
tact  force  generated  for  the  insertion  of  high  pin 
count  modules  of  this  type  cannot  be  excessive  if 
these  modules  are  to  be  inserted  using  standard 
assembly  equipment  without  damaging  the  mod- 

ules.  In  the  instant  invention,  the  insertion  forces 
are  reduced  to  an  acceptable  level.  The  downwar- 
dly  projecting  second  legs  22,  22'  of  the  cantilever 
beams  12,  12'  are  positioned  within  cavities  50 

5  such  that  at  least  a  portion  of  ramp  edges  26,  26' 
extend  into  the  central  panel  receiving  slot  60. 
These  ramp  edges  26,  26'  are  oriented  at  a  shallow 
angle  relative  to  the  direction  of  insertion  of  the 
circuit  panel  100.  In  other  words,  the  ramp  edges 

io  26,  26'  are  located  at  a  shallow  angle  relative  to  the 
direction  of  edgewise  insertion  of  the  circuit  panel 
substrate  102.  In  the  preferred  embodiment  of  this 
invention,  this  angle  is  equal  to  approximately  15 
degrees.  The  edges  of  the  substrate  102  engage 

is  ramp  edges  26,  26'  between  the  curved  transition 
section  24,  24'  and  the  radiused  contact  crown 
surfaces  30,  30'.  Continued  insertion  of  the  sub- 
strate  102  between  cantilever  beams  12,  12' 
causes  the  edge  of  the  substrate  102  to  move 

20  downward  along  ramp  edges  26,  26'  and  deflect 
further.  As  the  substrate  102  moves  downward 
relative  to  cantilever  beam  12,  12'  the  second  leg 
22,  22'  deflects  toward  the  first  leg,  20,  20'.  Fur- 
thermore,  the  first  leg  20,  20'  also  deflects.  The 

25  entire  wrap  around  contact  including  cantilever 
beams  12,  12'  and  the  intermediate  base  section 
32  are  subjected  to  shear  stresses.  In  this  manner, 
a  relatively  long  edge  stamped  beam  is  deflected, 
thus  reducing  the  insertion  forces. 

30  Eventually,  the  circuit  panel  100  reaches  a 
point  where  the  radiused  contact  crown  surfaces 
30,  30',  the  innermost  portion  of  cantilever  beams 
12,  12',  engages  the  contact  pad  portion  108  of 
traces  106.  The  radiused  contact  crowns  30,  30' 

35  engage  the  contact  pad  portions  1  08  of  traces  1  06 
before  the  lower  edge  of  substrate  102  engages 
the  slot  shelf  64.  Continued  downward  movement 
of  the  circuit  panel  100  relative  to  cantilever  beams 
12,  12',  and  therefore  continued  downward  move- 

40  ment  of  the  contact  pad  portion  of  traces  106 
relative  to  the  radiused  contact  crown  surface  30, 
30',  results  in  a  wiping  action  between  the  terminal 
and  the  pads  on  the  surface  of  the  panel.  This 
wiping  action  results  in  the  removal  of  contami- 

45  nates  and  corrosion  which  would  otherwise  inter- 
fere  with  a  satisfactory  electrical  contact. 

The  long  stamped  contact  member,  including 
the  opposed  cantilever  beams  12,  12'  and  the 
intermediate  base  section  32,  are  all  free  to  deflect 

50  when  loaded  by  insertion  of  a  circuit  panel  between 
the  two  cantilever  beams  12,  12'.  The  stresses  in 
this  active  contact  member  are  relatively  uniform, 
and  no  large  stress  buildup  at  any  one  point  need 
be  encountered. 

55  This  socket  configuration  is  especially  suitable 
for  robotic  insertion  of  a  circuit  panel.  Straight  line 
movements,  without  rotation  of  the  circuit  panel  is 
all  that  is  required  for  insertion.  The  circuit  panel 

6 
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can  be  suitably  keyed  to  the  housing  for  alignment 
of  the  contact  pads  108  with  corresponding  termi- 
nals  10. 

Removal  of  each  circuit  panel  100  can  either 
be  robotic  or  performed  by  hand.  To  reduce  ex- 
traction  force,  the  circuit  panel  100  can  be  peeled 
out  of  the  central  slot  60  in  the  manner  shown  in 
Figure  9,  which  is  exaggerated  for  illustrative  pur- 
poses.  By  removing  one  end  of  the  circuit  panel 
100  before  the  other,  the  contact  pads  108  can  be 
progressively  extracted  from  adjacent  terminals  10, 
thus  limiting  the  cumulative  extraction  force  at  any 
given  instant  during  removal  of  the  circuit  panel. 
Lateral  forces  exerted  on  the  individual  terminals  as 
a  result  of  the  peeling  extraction,  which  might  oth- 
erwise  damage  the  terminals,  are  resisted  because 
the  terminals  10  are  vertically  stabilized  within  the 
cavities  50.  This  vertical  stabilization  is  provided  by 
the  engagement  of  ribs  76,  76'  with  the  insertion 
arms  16,  16'  above  the  terminal  base  14. 

The  following  claims  are  directed  to  the  con- 
nector  employed  herein.  The  preferred  connector 
configuration  is  suitable  for  use  in  establishing  a 
secure  interconnection  to  surface  pads  on  opposite 
sides  of  a  circuit  panel.  This  socket  or  connector  is 
also  suitable  for  low  force  insertions  with  terminals 
on  close  centerline  spacings.  The  preferred  em- 
bodiment  employs  a  wrap-around  terminal  which 
can  be  inserted  into  the  top  of  an  insulative  hous- 
ing.  However,  the  unique  aspects  of  this  terminal 
configuration  can  be  employed  in  other  embodi- 
ments  which  may  not  include  each  of  these  fea- 
tures.  Therefore,  each  of  the  claims  is  not  directed 
to  configurations  necessarily  possessing  the  exact 
configuration  of  the  preferred  embodiment.  Other 
embodiments  and  configurations,  apparent  to  one 
skilled  in  the  art,  would  also  be  within  the  scope  of 
the  following  claims. 

Claims 

1.  An  electrical  connector  (2)  for  use  in  establish- 
ing  electrical  contact  with  traces  (106)  on  a 
circuit  panel  (100)  comprising: 

an  insulative  housing  (4)  having  a  centrally 
disposed  circuit  panel  receiving  slot  (60), 
opening  on  an  upper  face,  and  a  plurality  of 
cavities  (50)  opening  on  an  upper  face  and 
defined  by  spaced  apart  walls  (52),  each  cavity 
(50)  extending  transversely  across  the  circuit 
panel  receiving  slot  (60)  and  a  plurality  of 
terminals  (10)  disposed  in  the  cavities  (50), 
each  terminal  having  a  pair  of  oppositely  fac- 
ing  cantilever  beams  (12,12')  extending  out- 
wardly  from  a  base  (14),  each  beam  (12,12') 
being  inwardly  reversely  curved  (at  24,24')  at 
its  upper  end  to  form  a  ramp  edge  (26,26') 
extending  downwardly  at  a  shallow  angle  and 

adjoining  a  radiused  edge  crown  (30,30')  at  the 
innermost  projection  of  each  cantilever  beam 
(12,12'),  each  radiused  edge  crown  (30,30') 
and  a  portion  of  each  ramp  edge  (26,26')  ex- 

5  tending  into  the  slot  (60)  when  the  cantilever 
beams  (12,12')  are  undeflected,  whereby  each 
beam  (12,12')  is  stressed  upon  insertion  of  a 
circuit  panel  (100)  between  the  cantilever 
beams  (12,12');  characterised  in  that  a  protu- 

io  berance  (66)  extends  from  a  first  one  of  the 
walls  (52)  into  each  cavity  (50),  and  ribs 
(76,76')  disposed  laterally  of  the  protuberance 
(66)  extend  from  a  second  one  of  the  walls 
(52)  opposite  to  the  first  one  of  the  walls  (52) 

is  from  which  the  protuberance  (66)  extends, 
ends  of  the  base  (14)  being  between  the  ribs 
(76,76')  and  the  first  one  of  the  walls  (52). 

2.  An  electrical  connector  as  claimed  in  claim  1, 
20  characterised  in  that  the  cavities  (50)  are  open 

on  an  upper  face  of  the  housing  (4),  the  termi- 
nals  (10)  being  insertable  into  the  cavities  (50) 
from  above. 

25  3.  An  electrical  connector  as  claimed  in  claim  2, 
characterised  in  that  the  base  (14)  is  deflec- 
table  normal  to  the  plane  of  the  terminal  to 
pass  over  the  protuberance  (66)  upon  insertion 
of  the  terminal  into  the  cavity  (50)  from  above. 

30 
4.  An  electrical  connector  (2)  as  claimed  in  claim 

1,  2  or  3,  characterised  in  that  insertion  arms 
(16,16')  extend  upwardly  from  base  (14),  the 
cantilever  beams  (12,12')  being  between  the 

35  insertion  arms  (16,16'). 

5.  An  electrical  connector  (2)  as  claimed  in  claim 
4,  characterised  in  that  the  insertion  arms 
(16,16')  are  adjacent  to  the  ends  of  base  (14), 

40  the  insertion  arms  (16,16')  extending  at  least 
partially  between  the  ribs  (76,76')  on  said  sec- 
ond  one  of  the  walls  (52)  of  each  cavity  (50) 
and  the  opposite  wall,  each  insertion  arm 
(16,16')  of  each  terminal  (10)  having  a  flat 

45  upper  free  end  (36,36')  engageable  by  a  sepa- 
rate  insertion  tool  (90)  for  inserting  that  termi- 
nal  (10)  into  its  cavity  (50)  from  above. 

6.  An  electrical  connector  (2)  as  claimed  in  any 
50  one  of  the  preceding  claims,  characterised  in 

that  each  cantilever  beam  (12,12')  comprises  a 
first  upwardly  extending  leg  (20,20')  and  a  sec- 
ond,  shorter,  downwardly  extending  leg 
(22,22'),  the  ramp  edge  (26,26')  being  on  an 

55  inwardly  directed  edge  of  the  second  leg 
(22,22'). 

7 
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7.  An  electrical  connector  (2)  as  claimed  in  claim 
6,  characterised  in  that  said  base  (14)  is 
straight  and  the  first  leg  (20,20')  of  each  can- 
tilever  beam  (12,12')  is  inclined  relative  to  said 
base  (14),  each  first  leg  (20,20')  diverging  from 
the  opposite  first  leg  (20,20')  upwardly  from 
the  base  (14). 

8.  An  electrical  connector  (2)  as  claimed  in  any 
one  of  the  preceding  claims,  characterised  in 
that  each  terminal  (10)  is  edge  stamped  from  a 
spring  metal  blank. 

Patentanspruche 

1.  Elektrischer  Verbinder  (2)  zur  Verwendung  bei 
der  Herstellung  eines  elektrischen  Kontakts  mit 
Spuren  (106)  an  einer  Leiterplatte  (100)  mit 
folgenden  Merkmalen: 
Ein  isolierendes  Gehause  (4)  mit  einem  zentral 
angeordneten  Aufnahmeschlitz  (60)  fur  die  Lei- 
terplatte,  wobei  der  Schlitz  an  einer  oberen 
Oberflache  offen  ist,  und  mit  einer  Vielzahl  von 
Hohlraumen  (50),  die  an  einer  oberen  Oberfla- 
che  offen  sind  und  die  durch  voneinander  be- 
abstandete  Wande  (52)  gebildet  sind,  wobei 
jeder  Hohlraum  (50)  sich  quer  uber  den 
Leiterplatten-Aufnahmeschlitz  (60)  erstreckt 
und  wobei  eine  Vielzahl  von  Anschlussen  (10) 
in  den  Hohlraumen  (50)  angeordnet  ist,  wobei 
jeder  Anschlu/S  ein  Paar  in  entgegengesetzte 
Richtungen  weisende,  freitragende  Arme  (12, 
12')  hat,  die  sich  von  einem  Unterteil  (14)  nach 
au/Sen  erstrecken,  wobei  jeder  Arm  (12,  12')  an 
seinem  oberen  Ende  nach  innen  gekrummt  ist 
(bei  24,  24'),  urn  eine  Rampenkante  (26,  26') 
zu  bilden,  die  sich  unter  einem  flachen  Winkel 
nach  unten  erstreckt  und  an  die  sich  ein  abge- 
rundeter  Kantenscheitel  (30,  30')  an  dem  inner- 
sten  Vorsprung  jedes  freitragenden  Arms  (12, 
12')  anschlie/St,  wobei  jeder  abgerundete  Kan- 
tenscheitel  (30,  30')  und  ein  Teil  jeder  Ram- 
penkante  (26,  26')  sich  in  den  Schlitz  (60) 
hinein  erstreckt,  wenn  die  freitragenden  Arme 
(12,  12')  nicht  verformt  sind,  wodurch  jeder 
Arm  (12,  12')  nach  dem  Einsetzen  einer  Leiter- 
platte  (100)  zwischen  die  freitragenden  Arme 
(12,  12')  unter  Spannung  gesetzt  ist, 
dadurch  gekennzeichnet,  da/S  sich  ein  Vor- 
sprung  (66)  von  einer  ersten  der  Wande  (52)  in 
jeden  Hohlraum  (50)  erstreckt,  und  da/S  Rippen 
(76,  76'),  die  seitlich  des  Vorsprungs  (66)  an- 
geordnet  sind,  von  einer  zweiten  der  Wande 
(52)  entgegengesetzt  zu  der  ersten  der  Wande 
(52),  von  der  sich  der  Vorsprung  (66)  erstreckt, 
vorragen,  wobei  Enden  des  Unterteils  (14)  zwi- 
schen  den  Rippen  (76,  76')  und  der  ersten  der 
Wande  (52)  angeordnet  sind. 

2.  Elektrischer  Verbinder  nach  Anspruch  1,  da- 
durch  gekennzeichnet,  da/S  die  Hohlraume 
(50)  an  einer  oberen  Oberflache  das  Gehauses 
(4)  offen  sind  und  da/S  die  Anschlusse  (10)  in 

5  die  Hohlraume  (50)  von  oben  einsetzbar  sind. 

3.  Elektrischer  Verbinder  nach  Anspruch  2,  da- 
durch  gekennzeichnet,  da/S  dar  Unterteil  (14) 
senkrecht  zu  der  Ebene  des  Anschlusses  ver- 

io  formbar  ist,  urn  beim  Einsetzen  des  Anschlus- 
ses  in  den  Hohlraum  (50)  von  oben  an  dem 
Vorsprung  (66)  vorbeizugehen. 

4.  Elektrischer  Verbinder  (2)  nach  Anspruch  1,  2 
15  oder  3,  dadurch  gekennzeichnet,  da/S  Ein- 

setzarme  (16,  16')  sich  nach  oben  von  dem 
Unterteil  (14)  erstrecken,  und  da/S  die  freitra- 
genden  Arme  (12,  12')  zwischen  den  Einset- 
zarmen  (16,  16')  liegen. 

20 
5.  Elektrischer  Verbinder  (2)  nach  Anspruch  4  , 

dadurch  gekennzeichnet,  da/S  die  Einsetzar- 
me  (16,  16')  benachbart  zu  den  Enden  des 
Unterteils  (14)  sind,  da/S  die  Einsetzarme  (16, 

25  16')  sich  wenigstens  teilweise  zwischen  den 
Rippen  (76,  76')  an  der  zweiten  der  Wande 
(52)  jedes  Hohlraums  (50)  und  der  gegenuber- 
liegenden  Wand  erstrecken,  und  da/S  jeder  Ein- 
setzarm  (16,  16')  jedes  Anschlusses  (10)  ein 

30  flaches  oberes  freies  Ende  (36,  36')  hat,  das 
durch  ein  getrenntes  Einsetzwerkzeug  (90) 
zum  Einsetzen  dieses  Anschlusses  (10)  in  sei- 
nen  Hohlraum  (50)  von  oben  angreifbar  ist. 

35  6.  Elektrischer  Verbinder  (2)  nach  einem  der  vor- 
hergehenden  Anspruche,  dadurch  gekenn- 
zeichnet,  da/S  jeder  freitragende  Arm  (12,  12') 
einen  ersten,  sich  nach  oben  erstreckenden 
Schenkel  (20,  20')  und  einen  zweiten,  kurzer- 

40  en,  sich  nach  unten  erstreckenden  Schenkel 
(22,  22')  aufweist,  wobei  sich  die  Rampenkante 
(26,  26')  an  einer  nach  innen  gerichteten  Kante 
des  zweiten  Schenkels  (22,  22')  befindet. 

45  7.  Elektrischer  Verbinder  (2)  nach  Anspruch  6, 
dadurch  gekennzeichnet,  da/S  dar  Unterteil 
(14)  gerade  ist  und  da/S  der  erste  Schenkel  (20, 
20')  an  jedem  freitragenden  Arm  (12,  12')  in 
bezug  auf  den  Unterteil  (14)  geneigt  ist,  wobei 

50  jeder  erste  Schenkel  (20,  20')  von  dem  gegen- 
uberliegenden  ersten  Schenkel  (20,  20')  von 
dem  Unterteil  (14)  nach  oben  divergiert. 

8.  Elektrischer  Verbinder  (2)  nach  einem  der  vor- 
55  hergenden  Anspruche,  dadurch  gekenn- 

zeichnet,  da/S  jeder  Anschlu/S  (10)  aus  einer 
Federmetallplatine  ausgestanzt  ist. 

8 
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Revendicatlons 

1.  Connecteur  electrique  (2)  a  utiliser  dans  I'eta- 
blissement  d'un  contact  electrique  avec  des 
pistes  (106)  sur  un  panneau  (100)  de  circuits, 
comportant  : 

un  boltier  isolant  (4)  ayant  une  fente  (60) 
de  reception  d'un  panneau  de  circuits,  dispo- 
see  centralement,  s'ouvrant  a  une  face  supe- 
rieure,  et  plusieurs  cavites  (50)  s'ouvrant  a  une 
face  superieure  et  definies  par  des  parois  es- 
pacees  (52),  chaque  cavite  (50)  s'etendant 
transversalement  a  travers  la  fente  (60)  de 
reception  de  panneau  de  circuits  et  plusieurs 
bornes  (10)  disposees  dans  les  cavites  (50), 
chaque  borne  ayant  deux  branches  (12,  12') 
en  porte-a-faux,  opposees  face  a  face  et  fai- 
sant  saillie  vers  I'exterieur  d'une  embase  (14), 
chaque  branche  (12,  12')  etant  recourbee  vers 
I'interieur  (en  24,  24')  a  son  extremite  supe- 
rieure  pour  former  un  bord  en  rampe  (26,  26') 
s'etendant  vers  le  bas  sous  un  petit  angle  et 
rejoignant  un  sommet  arrondi  (30,  30')  de  bord 
a  I'avancee  le  plus  a  I'interieur  de  chaque 
branche  (12,  12')  en  porte-a-faux,  chaque  som- 
met  arrondi  (30,  30')  de  bord  et  une  partie  de 
chaque  bord  en  rampe  (26,  26')  s'etendant 
vers  I'interieur  de  la  fente  (60)  lorsque  les 
branches  en  porte-a-faux  (12,  12')  ne  sont  pas 
flechies,  de  maniere  que  chaque  branche  (12, 
12')  soit  soumise  a  une  contrainte  lors  d'une 
insertion  d'un  panneau  (100)  de  circuits  entre 
les  branches  (12,  12')  en  porte-a-faux  ;  carac- 
terise  en  ce  qu'une  protuberance  (66)  fait  sail- 
lie  d'une  premiere  des  parois  (52)  dans  cha- 
que  cavite  (50),  et  des  nervures  (76,  76')  dis- 
posees  lateralement  a  la  protuberance  (66) 
font  saillie  d'une  seconde  des  parois  (52)  op- 
posee  a  la  premiere  des  parois  (52)  de  laquel- 
le  la  protuberance  (66)  fait  saillie,  des  extremi- 
tes  de  I'embase  (14)  etant  entre  les  nervures 
(76,  76')  et  la  premiere  des  parois  (52). 

d'insertion  (16,  16')  s'elevent  de  I'embase  (14), 
les  branches  en  porte-a-faux  (12,  12')  etant 
entre  les  bras  d'insertion  (16,  16'). 

5  5.  Connecteur  electrique  (2)  selon  la  revendica- 
tion  4,  caracterise  en  ce  que  les  bras  d'inser- 
tion  (16,  16')  sont  adjacents  aux  extremites  de 
I'embase  (14),  les  bras  d'insertion  (16,  16') 
s'etendant  au  moins  partiellement  entre  les 

io  nervures  (76,  76')  sur  ladite  seconde  des  pa- 
rois  (52)  de  chaque  cavite  (50)  et  la  paroi 
opposee,  chaque  bras  d'insertion  (16,  16')  de 
chaque  borne  (10)  ayant  une  extremite  libre 
superieure  plate  (36,  36')  pouvant  etre  enga- 

15  gee  par  un  outil  separe  (90)  d'insertion  pour 
inserer  cette  borne  (10)  dans  sa  cavite  (50) 
depuis  le  dessus. 

6.  Connecteur  electrique  (2)  selon  I'une  quelcon- 
20  que  des  revendications  precedentes,  caracteri- 

se  en  ce  que  chaque  branche  (12,  12')  en 
porte-a-faux  comporte  un  premier  membre  (20, 
20')  s'etendant  vers  le  haut  et  un  second 
membre  (22,  22'),  plus  court,  s'etendant  vers 

25  le  bas,  le  bord  en  rampe  (26,  26')  etant  sur  un 
bord,  tourne  vers  I'interieur,  du  second  mem- 
bre  (22,  22'). 

7.  Connecteur  electrique  (2)  selon  la  revendica- 
30  tion  6,  caracterise  en  ce  que  ladite  embase 

(14)  est  droite  et  le  premier  membre  (20,  20') 
de  chaque  branche  (12,  12')  en  porte-a-faux 
est  incline  par  rapport  a  ladite  embase  (14), 
chaque  premier  membre  (20,  20')  divergeant  a 

35  partir  du  premier  membre  oppose  (20,  20') 
vers  le  haut  a  partir  de  I'embase  (14). 

8.  Connecteur  electrique  (2)  selon  I'une  quelcon- 
que  des  revendications  precedentes,  caracteri- 

40  se  en  ce  que  chaque  borne  (10)  est  echancree 
a  partir  d'un  flan  de  metal  a  ressort. 

2.  Connecteur  electrique  selon  la  revendication  1  , 
caracterise  en  ce  que  les  cavites  (50)  sont  45 
ouvertes  a  une  face  superieure  du  boltier  (4), 
les  bornes  (10)  pouvant  etre  inserees  dans  les 
cavites  (50)  par  le  dessus. 

3.  Connecteur  electrique  selon  la  revendication  2,  50 
caracterise  en  ce  que  I'embase  (14)  peut  etre 
deformee  perpendiculairement  au  plan  de  la 
borne  afin  de  passer  au-dessus  de  la  protube- 
rance  (66)  lors  de  I'insertion  de  la  borne  dans 
la  cavite  (50)  par  le  dessus.  55 

4.  Connecteur  electrique  (2)  selon  la  revendica- 
tion  1,  2  ou  3,  caracterise  en  ce  que  des  bras 
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